Background Oriented Schlieren method was used to obtain diffusion coefficient of glucose in hydrogel in the experiment with radial symmetry.
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Materials and methods
To determine the diffusion coefficient of glucose in the hydrogel, a model experiment was performed with a hydrogel matrix without glucose sensitive crosslinks. The matrix does not swell or contract, and the penetration rate of glucose is estimated from the change in the refractive index of the hydrogel using Background Oriented Schlieren method [4] . This method does not require precise tuning of optics and is very convenient for studying processes in optically transparent media [5] [6] [7] . In the case of slow processes, a conventional consumer camera can be used as the recording equipment [8] .
The essence of the method is as follows. A transparent optically heterogeneous object, in this case a cuvette with a hydrogel, is installed between the camera and a flat screen with random filling with black and white spots similar to the laser speckle structure. In the process of changing optical inhomogeneities, the screen shots are taken through the cuvette. The shooting frequency depends on the speed of the changes, in this case the photos were taken about once every 10 minutes. The scale of the "artificial speckles" of the screen was chosen so that the size of one information element on the camera's matrix was 2.5 -3 pixels. This size is optimal from the point of view of the signal-to-noise ratio [9] . The deviation of the beam caused by its passage through the cuvette leads to a shift of the image of the corresponding area of the random pattern by a certain distance Δx in the plane of the camera sensor. Assuming that the deviation angles of the rays forming the image from the optical axis are small, one can calculate the gradient of the refractive index of the contents of a flat cuvette from the displacement Δx
where L is the distance from the random screen to the camera, l is the distance from the screen to the cuvette, f is the focal length, and d is the thickness of the cuvette.
The distribution of the displacement Δx along the plane of the cuvette was determined by the correlation scanning of pairs of photographs, the reference one made through the cuvette filled with water only, and the other one made at a certain time with the hydrogel. The scheme of photographic recording is shown in Fig. 1 . The hydrogel was placed in the cuvette 5 cm high, the thickness d = 2.5 mm. The distance from the screen to the cuvette was l = 28 cm, and the distance from the screen to the camera L = 53 cm. The camera Canon SX700 was used, and the focal length when shooting was 15 mm. During the first 20 minutes after immersion in the water, the hydrogel swells about three times. The sample is highly optically heterogeneous, and its internal structure can not be investigated by a Background Oriented Schlieren method (Fig. 3a) . Further, the PhIO-2018 optical inhomogeneities are slightly smoothed out, and they can be measured. Figure   3b shows 
Results
By correlation processing of the pictures, maps of the derivative of the hydrogel refractive index were obtained for a set of time moments. Some of them, with the indication of the time passed from the start of diffusion process, are shown in Fig. 4 . Similar to 
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To calculate the diffusion coefficient of glucose in the hydrogel, we consider the diffusion equation in the case of radial symmetry
with the boundary conditions
and the initial distribution
where is the radius of the disk, and << . One can solve it with the method of separation of variables. Then, the radial solution is looked for in the form
where -are solutions to the equation
The constants are 
where J 0 и J 1 are Bessel functions. In the experiment, the refractive index derivatives are measured, so we compare the numerically calculated derivatives of expression (5) with allowance for (6) and (7). For different values of the parameter Dt in the exponential index (or, which is the same, for different time values at a constant diffusion coefficient), the derivatives of the refractive index along the radius look as shown in Fig. 6 . The calculations were carried out taking into account the first twenty zeros of the Bessel function. Since the time for each experimental curve is fixed, the diffusion coefficient D remains the only fitting parameter, except the scaling factors. The fit was performed over the region 0 < < 0.9 to avoid the area at the disk boundary. In this area, with a large change of refractive index gradient on small scale, the correlation calculations may provide the data not reliable enough.
As a result, for various times, the diffusion coefficient for a given glucose concentration was calculated (see Table 1 ). The value D ∼ 5*10 −6 cm 2 /s is obtained. 
Conclusion
The solution of the diffusion equation with radial symmetry gives the dependence of the derivative of the refractive index on the radius for different times from the diffusion start. By adjusting the parameters, the diffusion coefficient was calculated for a given glucose concentration. The value D ∼ 5*10 −6 cm 2 /s is obtained which practically coincides with the diffusion coefficient obtained for diffusion of glucose solution and water in the experiment carried out by the method described in [10] . Thus, this type of hydrogel has practically no effect on the diffusion rate.
